T and KMM 642, isolated from marine invertebrate specimens, were investigated to clarify their taxonomic position. The novel isolates were aerobic, Gramnegative, motile, slightly halophilic and heterotrophic and hydrolysed polysaccharides. They did not hydrolyse urea, gelatin or casein and produced acid weakly from carbohydrates. The DNA G+C content ranged between 44?6 and 44?8 mol%. DNA-DNA similarity between the two strains was 71 %. Comparison of the 16S rRNA gene sequence of strain KMM 241 T revealed 94?5-94?8 % similarity to Glaciecola species. The novel strains shared several phenotypic and physiological properties with members of Glaciecola, but they differed in their lack of pigment production, their minimal and maximal growth temperatures and their ability to hydrolyse agar and carrageenan and in the utilization of organic compounds. On the basis of phenotypic and physiological characteristics as well as phylogenetic analysis, the isolates should be assigned to a novel species, Glaciecola mesophila sp. nov. The type strain is strain KMM 241 T (=DSM 15026 T ).
The genus Glaciecola, described to accommodate aerobic, psychrophilic, halophilic, pigmented bacteria, comprises two species, Glaciecola punicea and Glaciecola pallidula (Bowman et al., 1998) . Members of Glaciecola have been isolated from sea-ice diatom assemblage samples collected from coastal areas of eastern Antarctica and seem to be restricted to sea-ice habitats (Bowman et al., 1998) . The genus Glaciecola is phylogenetically closely related to Alteromonas macleodii within the c-subclass of Proteobacteria. Alteromonas macleodii was originally described by Baumann et al. (1972) and the genus was later emended (Gauthier et al., 1995) .
Strain KMM 241
T was isolated from internal liquor of a specimen of the ascidian Halocynthia aurantium, collected from coastal sea water at a depth of 5 m in Troitsa Bay, Peter the Great Bay, Sea of Japan, Russia, in May 1990. Strain KMM 642 was isolated from tissue of the sponge Plocamia sp., at a depth of 350 m near the Komandorskie Islands, east of Kamchatka, in August 1991. A homogenate of the internal tissue was diluted aseptically in sterile sea water. Aliquots of internal liquor and diluted homogenate were spread on sea-water medium (SWM) agar plates (l
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: 5?0 g peptone, 2?5 g yeast extract, 1?0 g glucose, 0?2 g K 2 HPO 4 , 0?05 g MgSO 4 , 500 ml seawater, 500 ml distilled water, 15?0 agar) and incubated for 7 days at 28 uC. Bacteria were stored at 280 uC in 30 % (v/v) glycerol. Strains KMM 241 sodium ion requirement and tolerance of various NaCl concentrations (0-12 % NaCl) were assessed using SWM prepared from the artificial sea-water base supplemented with the appropriate amount of NaCl. Motility was examined by the hanging-drop method. Leifson's medium was used for testing acid production from 1 % (w/v) carbohydrates (Leifson, 1963) .
Additional biochemical tests using the API 20NE test kit (bioMérieux) and the Biolog GN MicroPlate method were performed as described by the manufacturers, except that strains were suspended in 3 or 2?5 % NaCl. Cell morphology was examined by transmission electron microscopy from exponential-phase cells grown in MB. The cells were fixed with 1 % (v/v) glutaraldehyde and negatively stained with 4 % (w/v) aqueous uranyl acetate and carbonfilm. Samples were examined by a Zeiss TEM910 transmission electron microscope at an acceleration voltage of 80 kV at calibrated magnifications. For determination of cellular fatty acid composition, strains KMM 241 T , KMM 642 and A. macleodii ATCC 27126
T were grown on MA at 15 and 28 uC for 2 days. Whole-cell fatty acids and phospholipids were examined according to the procedures described by Svetashev et al. (1995) and Ivanova et al. (2000) . DNA base composition was determined as described by Marmur & Doty (1962) and Owen et al. (1969) . Optimal DNA-DNA relatedness was measured spectrophotometrically in 26 SSC with 10 % DMSO at 68 uC, using the initial reassociation rate kinetic procedure (De Ley et al., 1970) . Extraction of genomic DNA, PCRmediated amplification of the 16S rDNA and sequencing of PCR products were carried out as described by Rainey et al. (1996) . Purified PCR products were sequenced directly using the Taq DyeDeoxy Terminator cycle sequencing kit (Applied Biosystems) according to the manufacturer's instructions. An Applied Biosystems 310 DNA Genetic Analyzer was used for electrophoresis of the sequence reaction products. The 16S rDNA sequence of KMM 241
T was compared with nucleotide sequences of the closest known relatives that were retrieved from the GenBank/EMBL databases. Phylogenetic dendrograms were reconstructed according to the method of De Soete (1983) and the neighbour-joining and maximum-likelihood methods (Felsenstein, 1993) .
Cultural properties, cell morphology ( Fig. 1) , motility and the results of some basic physiological tests of strains KMM 241
T and KMM 642 are described in the species description below. Cells were motile with a single unsheathed polar flagellum. Strains required sodium ions for growth and grew in 1-8 % NaCl; they grew at 7-35 uC but not at 4 or above 37 uC. Respective optima are indicated in the species description. Phenotypic properties of the novel strains and some reference organisms are compared in Table 1 . Strains KMM 241
T and KMM 642 differ from each other in acid production and utilization of some carbohydrates. Clear differences were observed between the novel isolates and the type strains of Glaciecola and Alteromonas species in the patterns of utilization of carbohydrates and amino acids.
The strains possessed similar whole-cell fatty acid profiles and the dominant fatty acids, when grown at 28 uC, were C 16 : 0 (33?0-40?6 %), C 16 : 1v7c (35?4-43?0 %) and C 18 : 1v7c (5?2-10?1 %) ( Table 2) . These profiles are similar to those of Alteromonas and Glaciecola strains, but the latter differ in the predominance of monounsaturated fatty acids over saturated fatty acids (Bowman et al., 1998) . It should be noted that the fatty acid composition of strains KMM 241 T and KMM 642 depended on the growth temperature. On decreasing the growth temperature from 28 to 15 uC, the proportions of C 17 : 1v8c and C 18 : 1v7c increased from 3?2-2?8 to 6-8 % and from 5 to 13 % (for strain KMM 
241
T ), respectively, while the relative amounts of C 16 : 0 and C 16 : 1v7c were constant or changed only slightly. A. macleodii did not show noticeable differences in the content of C 17 : 1v8c and C 18 : 1v7c when grown at different temperatures ( Table 2 ).
The phospholipid compositions of strains KMM 241 T and KMM 642 were similar and included phosphatidylethanolamine (72?1 and 69?4 %, respectively), phosphatidylglycerol (23?2 and 23?1 %), diphosphatidylglycerol (2?5 and 3?4 %) and bis-phosphatidic acid (2?2 and 4?0 %).
The DNA G+C contents of KMM 241 T and KMM 642 were respectively 44?8 and 44?6 mol%. DNA-DNA hybridization experiments between the two strains showed DNA binding of 71 %.
16S rDNA sequence analysis revealed that the novel isolate KMM 241
T is a phylogenetic neighbour of Glaciecola sp. strain HA02, described as decomposing Laminaria thallus (99?7 % similarity; accession number AB049729). Strain KMM 241
T is phylogenetically closely related to G. punicea and G. pallidula (respectively 94?5 and 94?8 % sequence similarity) and somewhat less closely related to A. macleodii (93?4 % similarity). The 16S rRNA gene sequence similarity between G. pallidula and G. punicea was 93?3 %. Different algorithms consistently placed strain KMM 241 T adjacent to the two Glaciecola type strains and the neighbour-joining dendrogram is shown in Fig. 2 . The branching is supported by bootstrap values above 75 %.
The phenotypic (Table 1 ) and chemotaxonomic (Table 2) characteristics of the novel isolates are consistent with the description of Glaciecola species, including motility, requirement for sodium ions for growth, absence of growth in 10 % NaCl, the presence of oxidase, catalase and a-galactosidase activities, b-galactosidase production, the ability to hydrolyse aesculin, the lack of gelatinase, caseinase and urease activities, weak or delayed acid production from D-glucose, D-galactose and melibiose, C 16 : 0 , C 16 : 1v7c and C 18 : 1v7c as major fatty acids and a G+C content of 44?6-44?8 mol%.
The novel bacteria can be distinguished from Glaciecola species by the following characteristics: the inability to produce pigments, to form filaments and to grow at 0-4 uC and the ability to degrade agar, carrageenan and DNA (weakly) and to utilize D-glucose, sucrose, Values are percentages of total fatty acids. Data for Glaciecola species were taken from Bowman et al. (1998) . The following fatty acids were detected in some or all strains at <1 %: 12 : 1, 13 : 0, 13 : 1, 13 : 0i, 14 : 0i, 15 : 0i, 14 : 1v5c, 15 : 0a, 15 : 1v6c, 17 : 0i, 18 : 0i, 18 : 1v11c and 18 : 1v9c On the basis of their phenotypic, chemotaxonomic, genomic and phylogenetic characteristics, we conclude that strains KMM 241 T and KMM 642 should be placed in the same species within the genus Glaciecola as Glaciecola mesophila sp. nov.
Description of Glaciecola mesophila sp. nov.
Glaciecola mesophila (me.so9phi.la. Gr. adj. mesos medium; Gr. adj. philos loving; N.L. fem. adj. mesophila mediumtemperature-loving, mesophilic).
Aerobic, Gram-negative, oxidase-and catalase-positive, non-pigmented, non-spore-forming, ovoid or curved rodshaped cells, 1?2-1?5 mm long and 0?6-0?8 mm in diameter, motile with single unsheathed polar flagella. Does not form filaments. On MA, forms smooth, convex, nonpigmented colonies, translucent or whitish with regular edges, 3-5 mm in diameter, depressed into the agar. Slightly halophilic. Requires sodium ions for growth (1-8 % NaCl), optimum between 2 and 5 %; no growth in 10 % NaCl. Growth occurs between 7 and 35 uC, but not at 4-5 or 40 uC; optimum between 25 and 28 uC. The pH range is 5?5-9?5, optimum at pH 8?0-8?5. Chemoorganoheterotroph. Positive for lipase, amylase and b-galactosidase and a-galactosidase, decomposition of agar and carrageenan. Produces acid weakly from carbohydrates. Other phenotypic and biochemical tests are listed in Table 1 . Predominant fatty acids are C 16 : 0 , C 16 : 1v7c and C 18 : 1v7c . Phospholipids include phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol and bis-phosphatidic acid. The G+C content of the DNA is 44?6-44?8 mol% (thermal denaturation method).
The type strain, strain KMM 241 T (=DSM 15026 T ), was isolated from the ascidian Halocynthia aurantium in coastal sea water of the Sea of Japan. A reference strain, strain KMM 642, was isolated from a sponge Plocamia sp. at a depth of 350 m near the Komandorskie Islands.
